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Effects of Planting Density on Growth Characters, Forage Yield
and Feed Value of Jeju Native Soybean
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ABSTRACT :
five plant densities(30 % 30cm, 30 % 25cm. 30X 20cm, 30
x 15em, 30%10cm) from May 11 to September 10 in

Jeju native soybean was grown at

2002 in Jeju island to determine the optimum plant
density. Days to flowering was delayed from 94 days
to 98 days as increasing of plant density. Plant
height was 103cm at 30x30cm plot. as plant density
increased. was 117cm at 30x10cm plot. As plant
density increased. the number of branches and
leaves, stem diameter. weight of plant. root length
and weight of root grew low. As plant density
increased from 30%30cm to 30X 15cm. fresh forage.
dry matter. crude protein and TDN yield increased
23.3~365MT/ha. 5.1~80MT/ha, 0.8~1.4MT/ha and
29~48MT/ha respectively. but decreased at 30x10
em plot. As plant density increased. crude protein.
crude fat. NFE and TDN content increased 16.2~
17.9%. 27~37%. 376~407% and 56.1~60.0%

respectively. In contrast with this. crude fiber and

Corresponding author : Nam Ki Cho. Dept. of Plant Resources Sci..

crude ash decreased 34.9~30.8% and 8.6~7.2%
respectivelv. To reach the climax of forage vield was
estimated optimum plant density to be 30X 15cm.

Key words : Jeju native soybean. planting density.

forage yield. feed value
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Table 1. Physical and chemical properties of soil in experimental field.

H 0O.M AV-P:0Os E.C Exchange cation{(me/100g)
P (%) (ppm) (dS/m) Ca Mg K
5.7 8.6 51.1 7.2 0.3 1.0 1.2

Table 2. Maximum. minimum and mean air temperature. Meteorological factors during the growing season and
precipitation and hours of sunshine during the experiment period in Jeju.

Mouth Temperature('C) : Precipitation Hours' of

) Average Maximum Minimum (mm) sunshine
E 16.0 18.4 14.0 79.0 19.2
May M 16.7 169.1 14.7 58.0 419
L 19.4 22.3 16.7 46 84.3
E 21.7 26.0 18.2 1.5 9.5
June M 225 258 19.4 436 83.5
L 20.7 23.0 18.6 735 7.6
E 23.1 25.4 21.1 280.2 17.0
July M 247 28.0 21 20.5 58.7
L 25.5 28.4 234 195.0 (2.2
E 26.1 28.4 240 113.0 55.2
Aug. M 243 26.7 22.6 325 380
L 26.4 29.1 238 211.0 64.5
E 243 26.6 220 1.8 55.2
Sep. M 218 244 197 137.6 63.6
L 21.6 24.6 18.7 4.5 66.5

% E @ Earlv. M : Middle. L : Late
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Table 3. Growth characters of Jeju native soybean grown at plant density.

Plant density. Flowering Plant No. of No. of 'Stem Weight of  Root Root
plants period height branches leaves diameter plant length weight
{(cm) /plant /plant {mm) (g) (em) {(g)
30 % 30em(22) Aug.13(94) 103 1.8 R 7.9 104.6 32.5 10.6
30 % 25em(27) Aug. 13(84) 113 1.6 326 7.8 104.2 32.6 10.4
30 x 20em(33) Aug.14(95) 114 15 30.6 ) 103.0 31.1 9.7
30x15em(44) Aug. 16(97) 116 1.5 272 75 76.1 30.4 8.9
30X 10em(67) Aug 17(98") 117 1.2 23.7 6.6 30.0 26.5 8.3
Mean 95.6 112.6 1.5 29.3 75 87.6 30.6 9.6
Coefficients of regression equatoins relating shading level
Intercept 89.001** 103.829** 1.963* 37.592* 8.612% 138.684% 35911 11.609**
Linear 0.245 0.227 -0.011% -0.213%  -0.029%  -1324 <0137 -0.053%
Quadratic -0.002 NS NS NS NS NS NS NS
r or R 0.9955 0.2267 0.8951 0.9699 0.9639 0.9559 0.9711 0.9220
LSD (5%) 0.643 3.670 0.124 1.172 0.472 ().896 0.961 0.484
CV(%) 0.337 1.732 4.331 2122 3.342 0.543 1.668 2.684

® %% . Significant at 5% and 1% probability levels. respectively.
NS : Not significant. t © Number of days to flowering.
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Table 4. Fresh forage. DM. CP and TDN vield Jeju native soybean grown at plant density.

Plant density. Fresh forage yields DM yields CP yields TDN " vields
plants. n (MT/ha) (MT/ha) (MT/ha) (MT/ha)
30x30em(22) 23.3 5.1 0.8 29
30%25em(27) 278 6.1 1.0 35
30 % 20cm(33) 34.3 75 1.3 44
30 x 15cm( 44) 36.5 8.0 1.4 4.8
30 % 10em(67) 35.3 7.8 1.4 4.8
Mean 314 6.9 1.2 41
Coefficients of regression equatoins relating shading level
Intercept -6.194 -1.298 -0.496 -1.152
Linear 1.718* 0.372% 0.075* 0.023*
Quadratic -0.016* -0.004* -0.001* -0.002*
r or R 0.9660 0.9679 0.9652 0.9769
LSD(5%) 0.253 0.114 0.049 0.129
CV{%) 0.427 0.878 2.200 1.645

# ®*  Significant at 5% and 1% probability levels. respectively.

NS : Not significant.

TDN : Total digestible nutrient vields.
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Table 5. Effects of plant density on chemical composition of oven-dried forage in Jeju native soybean.

Plant density. Crude protein  Ether extract Crude fiber Crude ash Nitrogen free TDN'

plants i (%) (%) (%) (%) extract({ %) (%)
30%30em(22) 16.2 2.7 34.9 8.6 37.6 56.1
30%25em(27) 16.7 29 34.1 8.5 378 57.0
30 20em(33) 16.9 3.0 321 8.0 40.0 58.4
30 x 15cm( 44) 17.7 3.1 30.8 7.2 41.2 60.0
30 x 10cm(67) 17.9 3.7 30.6 7.1 40.7 61.2
Mean 17.1 3.1 32.5 79 39.4 58.6
Coefficients of regression equatoins relating shading level
Intercept 15.670™ 2277 36.106" 9.259* 36.651% 54.231%
Linear 0.037* 0.021* -0.093 -0.036* 0.072 0.112%
Quadratic NS NS NS NS NS NS
r or R’ 0.8489 0.9724 0.7439 0.8204 0.6077 0.9068
LSD(5%) 0.682 0.904 0.668 0.519 1.300 1.687
CV(%) 2.120 15.554 1.090 3.507 1.751 1.530

* ** : Significant at 5% and 1% probability levels, respectively.
NS : Not significant. TDN : Total digestible nutrient.



42 R4 EE(). Subtropical Agri. & Biotech.), 19(2), 2003

ANLEE 0x15emE ste Aol o ¢EY =
APRE AT £ e Aeg #dEAh

)

2 AIEE AFAGAM A4 ™ E(30x30cm. 30x
25cm. 30%20cm. 30x15cm. 30x10cm)ol w& A F
Ael 5o 482 34 9 AG7HAE BES
I 7MEERARRE o837 fsto 20029 5€ 1Y
FH 9¥ 109714 899 A= g g2

M7l ARG e DAF wek 94l 98
Az AAHAt 30%30cm A A TFAlA
103cm& 22 Ho|ou UAAFE Haxoz #
A A 30%x10em A A FAAN 2FL 117cm Aok £A
T 97 ZAE. A E 2% 9 252 YAgs
g HolAls AU AALEIE 30x30cmell 30
x15ecmZ A goll wet x4 23.3MT/haol A
36.5MT/haZ, AE4EE 5.1MT/haolA 8.0MT/ha
2, 925 08MT/haolA 1.4MT/haz. TDN
22 29MT/hadl A 43MT/ha2 FFddoeyd o
] 30x10cm AAFAM = drse dFolAnh
1A gl met xoiid e 162%904 17.9% 2.
o 27%AA 3T7%E, NMEFRLES
37.6%NA 40.7%=Z. TDN @22 56.1%°1A4 60.0%=
7t d o ofg= w2 2AHF FFS 34.9%0l
M 308%E. 23R FFL 86%NA T2%2 FolA
 AFolAdth AFAYY 714 EY 59 Az
A AF AHHFY FHFdE H12 =Y F Us

AY ANEYEE 0x5em2 FEE + AUk

> o
e

[
3

O

PN g
& Qo

ad

oK

A

1828

1. Cho Nam Ki. W.J. Jin. Y.K. Kang. B.K. Kand
and Y.M. Park. 1998. Effect of seeding rate on
growth. yield and chemical composition of forage
rape cultivars. Korean J. Crop. Sci. 43(1):54-38.

2. James. R. A. and R. Kobura. 1983. Yield of corn.

10.

11

13.

14.

15,

cowpea and sovbean under different intercropping
systems. Agron. J. 75:1005-1009.

. Kang. Y.K.. M.R. Ko. NK. Cho and Y.M.

Park. 1998. Effect of planting date and planting
density on growth and vield of soybean in cheju
island. Korean J. Crop Sci. 43(1):44-48.

. Masaoka. Y.K. and N.B. Takano. 1980. studies on

the digestibility of orage crops. 1. Effect of plant
density on the feeding value of a sorghum-sudangrass
hybrid. J. Japan Gras sl. Sci. 26(2):179-184.

. Nangju. D. 1977. Critical management of factors

in food legume production. Trop. Grain Legume
Bull. No. 8:51.

. Putnam. D.H.. S.J. Herbert and A. Vargas. 198

Intercropped corn: Soybean density studies. 1.

Yield complimentarity. Experi. Agri. 21:41-51.

. Trung. B.C. and S.K. Yoshida. 1985. Influence

of Planting Density on the Nitrogen and Grain
Productivity of Mungbean. Japan. J. Crop Sci.
54(3):266-272.

. Wardeh. M.F. 1981. Models for estimating energy

and protein utilization for feed. Ph.D. Diddertatin
Utah State Univ., Logan. Utah. USA.

- BEA. 823 wgd. w1993 e

o @& /- 73 A8 39 A48 2 £3¥E2
BE3. A 38(2):189-195.

g3, ol 4. 4F4. 1971 S drEd
of @ AT FFA 12:55-63.

o] ZA. 1974, 59 LATFE FEMHA I
g §ETH AT A 1B AL 5
A 24:45-67.

Z97]. W2 34 234 1997 AU+
of @& FAdFY A5y 9 ALE7FR] s}
AFd obEsA 14:51-59.
297, 2273, YA, i E
olef W& zE
Ml b2} 20(3):221-226.

ZAG. 1984 A& FFAL pp.292-298.
2475 AT A 199%. EFALEABEAY pp.l-20.



	ABSTRACT
	서론
	재료 및 방법
	결과 및 고찰
	1. 생육형질 변화
	2. 수량성 변화
	3. 사료가치 변화

	적요
	인용문헌

